In this short article, the initial value problem for the 3D magneto-micropolar fluid equations is investigated. Some new blow-up criteria of smooth solutions in terms of the vorticity and the velocity in a homogenous Besov space are established, respectively.
Introduction
In the short article, we consider the initial value problem for three-dimensional magnetomicropolar fluid equations 
(t, x), v(t, x), b(t, x) and p(t, x)
denote the velocity of the fluid, the micro-rotational velocity, magnetic field and hydrostatic pressure, respectively. μ is the kinematic viscosity, χ is the vortex viscosity, γ and κ are spin viscosities, and In the absence of global well-posedness, the development of blow-up/non blow-up theory is of major importance for both theoretical and practical purposes. The purpose of this paper is to establish the blow-up criteria of smooth solutions to (.), (.). The results obtained in this paper extend the MHD results in [] to complex fluid equations (.). We state our main results as follows.
We have the following corollary immediately.
Noticing the equivalence of the norm ∇ × u Ḃ - ∞,∞ and u(t) Ḃ  ∞,∞ , from Theorem ., we immediately obtain the following.
Corollary . implies the following result.
The paper is organized as follows. We first state some function spaces and important inequalities in Section . Then we prove our main results in Section .
Preliminaries
Let S(R n ) be the Schwartz class of rapidly decreasing functions. Given f ∈ S(R n ), its
Fourier transform Ff =f is defined bŷ
and for any given g ∈ S(R n ), its inverse Fourier transform F - g =ǧ is defined by
Firstly, we recall the Littlewood-Paley decomposition. Choose a nonnegative radial func-
The frequency localization operator is defined by
Next we recall the definition of homogeneous function spaces (see []). For (p, q) ∈ [, ∞]
 and s ∈ R, the homogeneous Besov spaceḂ s p,q is defined as the set of f up to polynomials such that
BMO denotes the homogenous space of bounded mean oscillations associated with the norm
The following inequality is the well-known Gagliardo-Nirenberg inequality.
Lemma . Let j, m be any integers satisfying  ≤ j < m, and let  ≤ q, r ≤ ∞, and p ∈ R,
, there is a positive constant C depending only on n, m, j, q, r, θ such that the following inequality holds:
with the following exception: if  < r < ∞ and m -j - In order to prove our main result, we need the following lemma, which may be found in [] .
Lemma . There exists a positive constant C such that
We also need the following lemma, which may be found in [] .
(  .  )
Proof of main results
Proof of Theorem . It follows from (.) and energy estimate that
Applying ∇ to the first equation in (.) and multiplying the resulting equation by ∇u and integrating with respect to x on R  , using integration by parts, we obtain
By integration by parts and the Cauchy inequality, we obtain
Using integration by parts, (.) and the Cauchy inequality, we arrive at 
By the method to obtain (.) in [], we have
Similar to the proof of (.), we arrive at
Owing to (.), we know that for any small constant ε > , there exists T < T such that
Integrating (.) with respect to t, we have
We apply ∇ m to the first equation in (.) and multiply the resulting equation by ∇ m u and integrate with respect to x on R  , use integration by parts, we obtain
Similarly, we deduce that
In what follows, for simplicity, we shall set m = . Summing up (.)-(.) and noting ∇ · u = , ∇ · b = , we deduce that
It follows from integration by parts, the Hölder inequality, Gagliardo-Nirenberg inequality (.), the Cauchy inequality and (.) that
Similarly, we have
The Cauchy inequality gives
We may obtain the following estimate by making use of integration by parts, the Hölder inequality, Gagliardo-Nirenberg inequality (.), the Cauchy inequality and (.):
Inserting estimates (.)-(.) into (.) yields
Integrating (.) with respect to time from T * to t ∈ [T * , T), we have 
